painted the chick's comb with a 0.5 per cent solution of androsterone in oil each day for a period of several weeks and obtained large increases in comb area. He did not, however, study this reaction quantitatively. Frank and Klempner applied the androgens in oil solutions directly to the base of the comb of white leghorn chicks. Applications were begun on the sixth day after hatching and were repeated on ten successive days. The animals were sacrificed and the comb weights were determined on the day following the last application. These workers were able to evoke a definite response with as little as 20 micrograms of androsterone. Burrows and his co-workers injected both androsterone and testosterone either into the base of the chick's comb or into the breast muscles and found that both of these androgens stimulated comb growth.
The fact that the growth of the chick's comb is accelerated by the administration of androgenic material has been demonstrated by Ruzicka,3 by Burrows, Byerly, and Evans,' and by Frank and Klempner.' Ruzicka painted the chick's comb with a 0.5 per cent solution of androsterone in oil each day for a period of several weeks and obtained large increases in comb area. He did not, however, study this reaction quantitatively. Frank and Klempner applied the androgens in oil solutions directly to the base of the comb of white leghorn chicks. Applications were begun on the sixth day after hatching and were repeated on ten successive days. The animals were sacrificed and the comb weights were determined on the day following the last application. These workers were able to evoke a definite response with as little as 20 micrograms of androsterone. Burrows and his co-workers injected both androsterone and testosterone either into the base of the chick's comb or into the breast muscles and found that both of these androgens stimulated comb growth.
We have investigated the response of the chick's comb to androgens, with a view to its possible utilization in a quantitative method of assaying androgenic activity. We have attempted, therefore, to determine the sensitivity, the specificity, and the reproducibility of this biological reaction. Approximately two thousand male and female single-combed, white leghorn chicks from a carefully selected, homogeneous stock were used in this study. All the animals were fed the same adequate diet. The hormones employed were dissolved in olive oil and the various quantities injected were always * From the Laboratory of Physiological Chemistry, the Department of Anatomy, and the Adolescence Study Unit, Yale University School of Medicine, aided by a grant from the General Education Board of the Rockefeller Foundation. Read before the 31st annual meeting of the American Society of Biological Chemists, Memphis, Tenn., April, 1937. contained in 0.2 cc. of oil. Control animals received injections of olive oil alone. All injections were made subcutaneously in the pectoral region, alternating sides on successive days.
Chicks of two different ages were used. The first group consisted of chicks which were injected once daily for six days beginning on the seventh day after hatching. They were sacrificed 48 hours after the last injection, that is, on the fourteenth day. In subsequent discussions, this group will be referred to as the 14-day-old animals, or as the older animals. In a second group, injections were made daily for six consecutive days beginning when the chicks were one day old. These animals were autopsied on the seventh day. This group will be referred to as 7-day-old animals, or the younger animals. At post-mortem examination, the combs were carefully removed by severing them at their base with a pair of fine scissors. This is a relatively simple procedure, since the outline of the comb in this breed of chicks is still sharply defined on the fourteenth day. The comb and body weights were determined and the comb response expressed as the ratio of the comb weight in milligrams to the body weight in grams.
The response of, the male and female chick's comb to androsterone is shown in Table I and Figure 1 . Daily doses of 10 micro-RESPONSE OF CHICK S COMB TO SOME SEX HORMONES The comb response to dehydro- Tables III and IV and Figures 3 and 4. With this naturally occurring androgen we found different curves of response in the two age groups studied. In the case of the 14-day-old animals there was a striking sexual difference in comb response to dehydroisoandrosterone. For example, at levels of 60, 
4.
The comb response to testosterone, the third androgen investigated, is described in Tables V and VI and Figure 5 . In both the 7 and 14-day-old animals quantities of testosterone as small as In comparing comb growth with total body growth in the control animals, it was found that the ratio of comb weight to body weight remained constant during the first seven days. During the period from the seventh to the fourteenth day, however, striking increases in comb ratios were observed, and these were especially marked in the males. This fact points to the younger chicks as the more satisfactory test animals. We are at present studying the chick comb response more particularly as a method for the quantitative determination of androgenic activity in biological materials. Our results thus far indicate that it is sufficiently sensitive to detect an amount of androgenic activity equivalent to 0.3 international unit. By the use of this method we have been able to determine the amounts of androgenic activity in urine of young children, monkeys, and dogs, in which the concentrations of active material are small as compared with that found in the urine of normal men and women. A more detailed report on this assay method is being prepared for publication.
Summary
The ability of androgens to accelerate the growth of the chick's comb has been confirmed. The quantitative response of the chick's comb to androsterone, dehydroisoandrosterone, and testosterone, three naturally occurring androgens,-has been investigated. No comb growth acceleration was elicited by the administration of even large doses of naturally occurring estrogens. The estrogens studied were estrone, estradiol, estriol, and equilen. The use of the chick comb response as a method for the quantitative determination of androgenic activity is discussed.
